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Director’s Message 

I am pleased to present the Fiscal Year (F.Y.) 2022-23 Research 

Activities Report, which details this past year’s accomplishments 

in Pennsylvania-focused research projects, transportation pooled 

fund studies, research collaboration, and Pennsylvania 

Department of Transportation’s (PennDOT) Local Technical 

Assistance Program (LTAP). This report highlights PennDOT’s 

continued commitment to moving Pennsylvania forward by 

investing in research project activities that will solve real-world 

transportation issues addressing safety, mobility, equity, resilience, 

performance, and resources – consistent with the PennDOT 

Strategic Plan. 

The establishment of the Research Implementation and 

Technology Transfer section within the Research Division was 

completed. The true value of research is only realized when the 

research findings are effectively communicated to those interested 

and positioned to implement the findings.  The Research Implementation and Technology Transfer section is 

laser-focused on communicating the findings and value of completed research and seeking avenues for the 

results to be successfully implemented and integrated into the way we do business. 

Throughout this report you will see the demonstrated value of our research projects and partnerships.  

As this past year has come to another successful end, we are looking forward to F.Y. 2023-2024. The Research 

Program Management Section (RPMS) has already secured program approval to invest more than $5 million 

for eighteen (18) projects and has begun their work to initiate these research projects. 

 

Andrea Bahoric, Director 

Bureau of Planning & Research 

 

 

 

 

 

 

 

INTRODUCTION 

This is a report of research, 

innovation, implementation, and 

technology transfer efforts 

carried out by PennDOT through 

the State Planning and 

Research Program of the 

Federal Highway Administration 

(FHWA), U.S. Department of 

Transportation (USDOT), and 

the Pennsylvania Motor License 

Fund. The report describes 

activities during State fiscal 

year 2022-2023, covering July 1, 

2022, through June 30, 2023. 

https://www.penndot.pa.gov/about-us/PennDOT2020/Pages/Strategic-Plan.aspx
https://www.penndot.pa.gov/about-us/PennDOT2020/Pages/Strategic-Plan.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/Implementation-Process.aspx
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Research Program Overview 

The Research Program Management Section (RPMS) of the Research Division located in the Bureau of 

Planning and Research is responsible for the development, administration, and management of PennDOT’s 

Research Program.  

The RPMS staff began the F.Y. 2022-2023 Research Program development process with an open solicitation 

period which afforded PennDOT employees an opportunity to submit Innovations Deserving Exploration and 

Analysis (IDEA) Forms that would identify new, potential research ideas. The open solicitation period ran from 

February 6, 2022, through April 15, 2022. A total of sixteen (16) IDEA Forms were received, requesting 

approximately $3.76 million in research funding.  

The RPMS staff have implemented an effective Research Program Solicitation Process. Upon receipt of the 

sixteen (16) IDEA Forms, the following occurred:  

A Transport Research International Documentation (TRID) Search was conducted on each 

submitted IDEA Form to ensure that the requested research topics have not been researched 

before with the results being shared with the IDEA Form submitter.  

The received IDEAs were reviewed and prioritized in conjunction with PennDOT executive 

staff.  

FHWA’s Pennsylvania Division Office reviewed the potential research projects to determine 

preliminary approval for Federal funding.  

The Deputy Secretary for Planning reviewed and approved the proposed F.Y. 2022-2023 

Research Program.  

The proposed F.Y. 2022-2023 Research Program was presented to the PennDOT Program 

Management Committee (PMC) for final approval on June 8, 2022.  

Upon PennDOT PMC approval, RPMS staff notified IDEA Form submitters of approval.  

RPMS staff started the initiation process for all approved research projects and will manage 

all projects through completion to ensure PennDOT obtains useable results.        
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~$8 Million Dollar/Year Research Program 
 

~$15 Million Dollars Active and Planned Research Projects 
 

11 Completed Research Projects in FY 2022-2023 
 

25 Active Research Projects 
 

18 Planned Research Projects 
 

~$1 Million/Year Transportation Pooled Fund Commitments 
 

38 Transportation Pooled Fund Projects 
 

2022 AASHTO High Value Research Award 
 

3 Completed CIAMTIS and IRISE Partnership Projects 

 

19 Active CIAMTIS and IRISE Partnership Projects 
 

29 Research Pre-Qualified Universities and Private Sector Partners 
 

2022 National LTAP Build a Better Mousetrap Innovative Award 
Winner 

 

RESEARCH SNAPSHOT 

FY 2022-2023 
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Corrosion Repair Strategies for Steel Girder Ends Using High Performance 

and Traditional Materials 

Leaking bridge deck and abutment joints may lead 

to corrosion and section loss of the ends of the 

steel girders below. This kind of corrosion is 

relatively common in Pennsylvania. Older bridge 

designs placed expansion joints at the ends of the 

bridges. Those joints tend to leak, which allows 

salt-laden roadway runoff to drip onto beam ends. 

This causes steel beams to rust and, over time, 

deteriorate. 

Newer bridges have benefitted by the lessons 

learned from PennDOT’s previous designs. 

Generally, bridges now have their joints placed at 

the ends of approach slabs, positioning them away 

from the structures. Doing so corrects the problem 

for the future, but this research focused on 

determining what to do with bridges already in 

service and that are otherwise serviceable. 

PennDOT’s Design Manual (DM)-4 requires the 

cleaning, strengthening, painting, and protecting of 

steel beam ends. This study focused on the 

strengthening of corroded beam ends using repair 

methods that can be applied to steel girder ends in 

the in-situ state. The study began with a review of 

literature on the topic, which provided a 

methodology for categorizing the patterns of beam 

end corrosion, as well as methodologies for 

calculating and studying residual beam capacities 

of bearing regions exhibiting beam end corrosion. 

The research done by Connecticut DOT was the 

springboard for this research. PennDOT’s Bridge 

Office wanted to quantify how much improvement 

to bridge capacity could be gained from beam end 

repairs and develop specific details.  In addition, 

they wanted to examine different types of materials 

that could be used in repairs and return the best 

cost-benefit.  

Conventional concrete, Ultra High-Performance 

Concrete (UHPC), and carbon fiber wrap were 

considered for repair materials. Details were 

developed to find effective methods for making 

concrete repairs that work with the remaining steel  

 

beams. This monolithic connection gives the 

beams some of their end capacity that was lost in 

the rusting and section loss from the deterioration. 

Working with District Bridge Engineers, a snapshot 

of bridge conditions in Pennsylvania was 

developed. Observed beam end corrosion was 

categorized using the methodology produced by 

literature review. Further, observation of 

Pennsylvania bridges also provided a snapshot of 

conventional structural repair efforts to stabilize, 

restore, or improve the load bearing capacity of 

beam ends.

Leaking bridge deck and abutment joints 

may lead to corrosion and section loss of 

the ends of the steel girders below. To 

learn how such damage might be 

mitigated in-situ, a laboratory study was 

conducted in which several types of 

repairs were made, and then subjected to 

tests to failure. The study resulted in 

several recommendations specifying the 

use of common in-situ beam end repairs, 

as well as proposed revisions to 

PennDOT’s DM-4, as it pertains to beam 

end repair or rehabilitation. 

RESEARCH PROJECTS 

SPOTLIGHT 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Corrosion%20Repair%20Strategies%20for%20Steel%20Girder.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Corrosion%20Repair%20Strategies%20for%20Steel%20Girder.pdf
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An experimental program was developed, 

beginning with the selection of an experimental 

specimen, and a fabricator was engaged to assist 

with specimen design. Eight girders were rolled as 

specified by the design and artificial corrosion 

damage was machined into the ends of six of the 

girders. Two girders were reserved for future study. 

Static tests to failure using hydraulic cylinders were 

conducted on one end of each girder, End A, while 

End B of each girder was tested using a fatigue 

conditioning protocol. Fatigue conditioning is not a 

test to failure, but rather is an effort to replicate 

years of service, after which the test to failure was 

conducted. Using the six experimental girders, two 

control girders, one undamaged and one corrosion 

damaged, the four repair techniques were tested. 

The four repair techniques tested were: 

conventional bolted steel repair; ultra-high 

performance concrete encasement; normal 

strength reinforced concrete encasement; and 

adhesively bonded glass fiber reinforced polymer 

plates. A finite element modeling campaign was 

conducted to model test specimens against 

observed behavior. 

The study resulted in several recommendations 

specifying the use of common in-situ beam end 

repairs, as well as proposed revisions to 

PennDOT’s DM-4, as it pertains to beam end repair 

or rehabilitation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) observed behavior following testing  

(image mirrored) 

Bolted Steel Repair 

Source: Research Final Report 

a) girder view with tension field action 
evident 
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Flood Mitigation Solutions 

Preventing the inundation of roadways is an ever-

present challenge, and the continuing development 

of our watersheds is only exacerbating that 

challenge. However, new and emerging tools are 

available for identifying and studying the conditions 

under which roadway inundation occurs. This study 

approached the problem by marshalling tools for 

data collection and large datasets to identify points 

of repeat inundation and establish the variables 

that contribute to stormwater inundation risk.  

After completing a review of the literature, the 

research team identified flood risk hotspots 

affecting the roadway network within District 6 

using spatial analysis techniques. Several tools are 

now available for effectively forecasting flooding 

including Light Detection and Ranging (LiDAR), 

flood prediction models, data process/ visualization 

software such as Geographic Information System 

(GIS), and data sharing platforms such as the 

United States Geological Survey (USGS) National 

Water Information System and the National 

Weather Service River Forecast Center.  

Road closure data was analyzed by municipality 

and hotspots revealing the majority of areas prone 

to inundation fell along the Delaware and Schuylkill 

Rivers, Darby Creek, Perkiomen Creek, and others 

in the District regression analysis was then used to 

project areas of flood risk. Criteria used within the 

regression analysis included bridge attributes, 

urbanization, stormwater management practices, 

field data and natural topography at bridges. Each 

criterion is itself comprised of multiple criteria, 

making the analysis complex and highly variable. 

However, using a wide range of variables in the 

regression analysis may identify those variables 

that contribute most to the flood risk. 

The results of the regression analyses indicate that 

urbanization, natural topography, and bridge 

attributes contribute most to flooding at bridges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standing Water Identification 

The top two images 
show the blue band 
image for a rain garden 
in two states, left: 
flooded after a rain event 
and right: in a dry state. 
The bottom two images 
show the NVDI images 
for the same rain garden 
states. 
 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Flood%20Mitigation%20Solutions.pdf
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Microbial Concrete Sealer 

While versatile, durable, and economical, Portland Cement Concrete (PCC) is somewhat brittle with low tensile 

strength and ductility, and also demonstrates weak resistance to the propagation of cracks. This study 

considered the potential use of Microbially Induced Carbonate Precipitation (MICP) for mitigating the 

deterioration of deck, parapet, and substructure concrete. MICP is essentially a biologically active binding 

agent. Microbes capable of MICP produce calcium carbonate, which acts as a mortar when applied to 

structural cracks. This is accomplished by filling cracks with calcium carbonate crystals, which produce a 

mortar that slightly increases the strength of the cracked material and prevents further water ingress.  

This study considered the potential use of Microbially Induced Carbonate Precipitation (MICP) for 

mitigating the deterioration of deck, parapet, and substructure concrete.  

Previous studies established the feasibility of MICP-biomortar for preventing water ingress to cracks in 

concrete. However, the cracks in those studies were very thin flexural cracks, approximately 1mm wide. The 

cracks in this study were over 5mm wide. As such, the biomortar in this study was significantly more exposed 

to water and more vulnerable to washout. As a coating on the cylindrical examples, washout occurred within 

30 minutes of submergence, leading to offset and inconsistent water absorption values and rates as the loss 

of mass from biomortar washout offset any mass increase from water absorption. 

While the current mixture of MICP-biomortar remains workable for preventing water ingress for smaller cracks, 

the results of this study indicate that the mixture would be vulnerable to high-exposure events such as flooding 

or heavy rainfall. More experimentation is required before field testing can be approved. The next phase of 

study should continue to adjust the mixture design and application that is resistant to wash out. After that, the 

process may be implemented on in-service structures to determine its efficacy. 

Stormwater Control Measures 

This study procured, installed, and tested a Continuous Monitoring and Adaptive Control (CMAC) system to 

advance our understanding of the value of systems for reducing stormwater runoff from stockpiles and 

roadways near water sources, and reducing the sediment loading rates discharged to local streams in 

watersheds. 

CMAC systems work by adjusting storage volume within stormwater facilities to improve water quality. The 

system does this by maximizing retention time between precipitation events. Outflow is controlled 

automatically to limit discharge during precipitation events. CMAC systems may be remotely monitored and 

managed, permitting remote and field override capabilities, automated records-keeping, and auditable 

performance. 

Three basins were selected for retrofitting with CMAC technology, one in each of three watersheds: Valley 

Creek Watershed, Chester County; Neshaminy Creek Watershed, Montgomery County; and Diamond Run 

Watershed, Montgomery County. These systems were then monitored for function during natural weather 

conditions. 

 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Microbial%20Concrete%20Sealer.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Stormwater%20Control%20Measures.pdf
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While the systems do provide some ecological 

benefits, such as reducing stormwater volume, 

reducing downstream erosion, and increasing plant 

and wildlife biodiversity/habitat within storm basins, 

the CMAC systems tested did not return an 

acceptable benefit/cost ratio under the current 

Pennsylvania Department of Environmental 

Protection (PADEP) calculation methods for 

sediment reductions. There is no market competition 

for the systems, so competitive pricing is not 

available. The software used for monitoring the 

systems is expensive, as are the batteries to power 

the systems. Solar panels are available to power the 

systems, but those panels are exposed to damage 

and potential theft. As such, this type of system 

returned a cost of approximately $18/pound of material 

removed, compared to approximately $4 to $5/pound for stream restoration options.  

Currently, alternative Best Management Practices (BMPs) such as stream restoration or impervious area 

reduction are more cost-effective for meeting PADEP’s pollutant unit loading rate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Research Final Report 
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Evaluating Testing, Protocols, and Limits for Asphalt Rejuvenating Agents 

in PA 

While recycled asphalt paving (RAP) has been used for decades, and the use of recycled asphalt shingles 

(RAS) for highway use is increasing, how to best rejuvenate the binder in the old material is an ongoing 

challenge. This study considered petroleum based and bio based rejuvenating agents for reclaiming old 

asphalt. The study showed that when adding rejuvenators to mixtures with high RAP content, or mixtures with 

a combination of RAP and RAS, performance, in terms of low-temperature cracking and fatigue cracking, is 

improved. These results are consistent with the expectations from the literature. However, as the literature 

also suggests, these results are from laboratory-prepared mixtures, and may not be indicative of field 

performance. Finally, the researchers suggest an implementation plan to take the results to field investigation. 

D-1 Flex Beam Field Instrumentation and Load Testing of Innovative Bridge 

Design 

This study was conducted to assess, experimentally and numerically, the in-situ performance of a Flex Beam 

demonstration bridge. To conduct this study the bridge was instrumented with strain gauges and displacement 

sensors to measure its response to controlled-load testing and typical traffic loading. Also, finite element 

analysis was conducted and compared to measurements from the bridge instrumentation. The study suggests 

that the vehicular load distribution factor for shear used to design the Flex Beam demonstration bridge, and 

the vehicular load distribution factors may be larger than the actual values for the Flex Beam demonstration 

bridge. A comprehensive study of vehicular load distribution factors for the Flex Beam system is needed. 

Construction Wind Loading for Steel Girders – Resiliency and Reliability 

This research project was conducted to assess the accuracy and to calibrate the wind pressure as specified 

in Bridge Design Standard BD-620M. A case study bridge girder system was analyzed to provide an example 

of wind loading and structural modeling and analysis, and to verify the considered structural modeling and 

analysis procedures. The study found that PennDOT’s current wind loading procedure is slightly more 

conservative than American Association of State Highway and Transportation Officials (AASHTO)’s Guide 

Specifications for Wind Loads During Construction. However, estimation of wind loads when following 

AASHTO Guide Specifications for Wind Loads During Construction resulted in more conservative lateral 

displacements when compared with the PennDOT specifications for less common configurations. Based upon 

the findings the researchers suggest revisions to PennDOT’s specifications. 

  

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Evaluating%20Testing%20Protocols%20and%20Limits%20for%20Asphalt%20Rejuvenating%20Agents%20in%20PA.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Evaluating%20Testing%20Protocols%20and%20Limits%20for%20Asphalt%20Rejuvenating%20Agents%20in%20PA.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/D-1%20Flex%20Beam%20Field%20Instrumentation%20Load%20Testing%20of%20Innovative%20Bridge%20Design.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/D-1%20Flex%20Beam%20Field%20Instrumentation%20Load%20Testing%20of%20Innovative%20Bridge%20Design.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Construction%20Wind%20Loading%20for%20Steel%20Girders.pdf
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HIGH VALUE RESEARCH 

AWARD WINNER  
 

AASHTO’s Research Advisory Committee selects sixteen High Value Research Projects (HVR) from four 

regions across the country to comprise its annual winners list. In 2022, the Pennsylvania Department of 

Transportation was recognized for its Research Finding Report - Best Practices/Potential Solutions for 

Commercial Vehicle (CMV) Navigation.   

 

HVR projects are funded primarily through the State Planning and Research or SPR program, which is funded 

by the Federal Highway Administration to address top transportation concerns and identify solutions at the 

state level. States then further address areas of common concern through the Transportation Pooled Fund 

program. 

 

 

 

 

 

  

Source: PennDOT 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Best%20Practices%20and%20Potential%20Solutions%20for%20Commercial%20Vehicle%20Navigation.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Best%20Practices%20and%20Potential%20Solutions%20for%20Commercial%20Vehicle%20Navigation.pdf
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                  Project  
Description 

    Technical    

     Advisor 

Partner 

Agency 

Start 

Date 

End 

Date 

Total 

Cost 
FY 2022-2023 
Expenditures 

       Percent 

    Complete 

A General Overview of 

Tactical 

Urbanism/Demonstration 

Projects 

Chris Metka 
University of 

Pittsburgh 
4/21/22 4/21/23 $113,128.81 $111,758.80 100% 

Behavioral Safety Project 
Christy 

Timbrell 
Penn State University 7/29/22 6/30/23 $79,437.14 $62,007.16 100% 

Beneficial Reuse of Reclaimed 

Asphalt Pavement in 

Geotechnical Infrastructure 

Sara 
McInnes 

Villanova University 5/3/21 1/3/23 $117,076.17 $58,911.91 100% 

Bridge Deck Non-Destructive 
Evaluation Testing — Advances 
Technology for Bridge Asset 
Management (D11-0) 

Shane 
Szalankiewicz 

Penn State University 7/22/22 6/30/24 $301,109.94 $50,875.86 29% 

Carbon Nanotubes 

Additives for Structural 

and Highway Concrete 

Steve 
Hurlbert 

University of 

Pittsburgh 
10/31/18 3/15/23 $219,092.32 $25,364.13 100% 

Construction Wind Loading for 

Steel Girders — Resilience and 

Reliability 

Guozhou Li Penn State University 4/18/22 4/18/23 $93,858.05 $93,585.05 100% 

Corrosion Repair Strategies 

for Steel Girder Ends Using 

High Performance and 

Traditional Materials 

Kristin Langer 
University of 

Pittsburgh 
4/13/20 8/13/22 $277,643.39 $13,046.11 100% 

 

 

 

RESEARCH PROJECTS  
 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Tactical-Urbanism.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Tactical-Urbanism.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Tactical-Urbanism.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Tactical-Urbanism.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Behavioral%20Safety%20Project.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Beneficial%20Reuse%20of%20Reclaimed%20Asphalt%20Pavement%20in%20Geotechnical%20Infrastructure.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Beneficial%20Reuse%20of%20Reclaimed%20Asphalt%20Pavement%20in%20Geotechnical%20Infrastructure.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Beneficial%20Reuse%20of%20Reclaimed%20Asphalt%20Pavement%20in%20Geotechnical%20Infrastructure.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Bridge-Deck-Non-Destructive-Evaluation-Testing.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Bridge-Deck-Non-Destructive-Evaluation-Testing.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Bridge-Deck-Non-Destructive-Evaluation-Testing.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Bridge-Deck-Non-Destructive-Evaluation-Testing.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Carbon%20Nanotubes%20Additives%20for%20Structural%20and%20Highway%20Concrete.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Carbon%20Nanotubes%20Additives%20for%20Structural%20and%20Highway%20Concrete.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Carbon%20Nanotubes%20Additives%20for%20Structural%20and%20Highway%20Concrete.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Construction%20Wind%20Loading%20for%20Steel%20Girders.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Construction%20Wind%20Loading%20for%20Steel%20Girders.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Construction%20Wind%20Loading%20for%20Steel%20Girders.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Corrosion%20Repair%20Strategies%20for%20Steel%20Girder.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Corrosion%20Repair%20Strategies%20for%20Steel%20Girder.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Corrosion%20Repair%20Strategies%20for%20Steel%20Girder.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Corrosion%20Repair%20Strategies%20for%20Steel%20Girder.pdf
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                    Project  
                Description 

Technical          

Advisor 

Partner 

Agency 

Start 

Date 

End 

Date 

Total 

Cost 
FY 2022-2023 

   Expenditures 

       Percent 

     Complete 

Data Management, Mining, and 

Inference for Bridge Monitoring Patricia Kiehl 
University of 

Pittsburgh 
12/4/19 10/4/23 $362,213.49 $104,462.62 80% 

Equipment and Lift Thickness 
Optimization for Structure Backfill 
Compaction Operations 

Sara 

Mullaney 
Penn State University 8/31/22 2/29/24 $225,737.70 $20,046.57 40% 

Evaluating Options for 

Maintaining Skid Resistance of 

Concrete Pavements in PA 

Patricia Baer Penn State University 7/29/22 7/29/25 $299,999.99 $51,551.47 25% 

Evaluating Testing, Protocols, 

and Limits for Asphalt 

Rejuvenating Agents in PA 

Kevin Gnegy Penn State University 9/30/19 9/30/22 $203,817.73 $92,740.28 100% 

Evaluation of Asphalt 

Performance Testing Protocols 

in PA 

 
Jay Sengoz Penn State University 7/26/22 9/26/25 $44,255.41 $0.00 30% 

Evaluation of Recycled Plastics in 
Pennsylvania Asphalt Pavement 
Materials 

Matthew         
Connolly 

 

Penn State University 7/22/22 9/22/25 $346,376.97 $53,247.31 29% 

 

 

 

 

RESEARCH PROJECTS  
 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Data%20Management%20for%20Bridge%20Monitoring.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Data%20Management%20for%20Bridge%20Monitoring.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Equipment-and-Lift-Thickness-Optimization-for-Structure-Backfill-Compaction-Operations-.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Equipment-and-Lift-Thickness-Optimization-for-Structure-Backfill-Compaction-Operations-.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Equipment-and-Lift-Thickness-Optimization-for-Structure-Backfill-Compaction-Operations-.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Maintaining-Skid-Resistance-of-Concrete-Pavements-.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Maintaining-Skid-Resistance-of-Concrete-Pavements-.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Maintaining-Skid-Resistance-of-Concrete-Pavements-.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Evaluating%20Testing%20Protocols%20and%20Limits%20for%20Asphalt%20Rejuvenating%20Agents%20in%20PA.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Evaluating%20Testing%20Protocols%20and%20Limits%20for%20Asphalt%20Rejuvenating%20Agents%20in%20PA.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Evaluating%20Testing%20Protocols%20and%20Limits%20for%20Asphalt%20Rejuvenating%20Agents%20in%20PA.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Evaluation-of-Asphalt-Performance-Testing-Protocols-in-PA.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Evaluation-of-Asphalt-Performance-Testing-Protocols-in-PA.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Evaluation-of-Asphalt-Performance-Testing-Protocols-in-PA.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Recycled-Plastics-in-Pennsylvania-Asphalt.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Recycled-Plastics-in-Pennsylvania-Asphalt.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Recycled-Plastics-in-Pennsylvania-Asphalt.aspx
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   Project 
Description 

Technical  

Advisor 

Partner 

Agency 

Start 

Date 

End 

Date 

Total 

Cost 
FY 2022-2023 
Expenditures 

Percent 

Complete 

Flex Beam Field Instrumentation 

& Load Testing of Innovative 

Bridge Design 
Michael Sorbo 

Modjeski and Masters, 

Inc. 
3/29/22 4/5/23 $114,995.36 $113,736.45 100% 

Flood Mitigation Solutions 
Rich 

Heineman 
Villanova University 7/1/21 9/1/22 $180,981.29 $0.00 100% 

Habitat Credit Program for 
Pollinators/Monarchs 

Jesse 
Sabitsky 

Penn State University 4/29/22 4/29/24 $186,900.38 $81,389.00 0% 

Internal Curing with Fine Light 

Weight Aggregates (FLWA) 

Created from Unsuitable Coal 

Combustion Ash (CCA) 

Tyler Culhane Drexel University 6/13/22 8/12/24 $208,748.65 $0.00 20% 

Joint and Full Waveform Inversion 

to Improve Evaluation of 

Sinkholes and Karst Features 

Sarah E. 

McInnes 
Temple University 12/12/22 11/11/23 $220,280.19 $33,042.03 33% 

 

 

 

 

 

 

RESEARCH PROJECTS  
 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/D-1%20Flex%20Beam%20Field%20Instrumentation%20Load%20Testing%20of%20Innovative%20Bridge%20Design.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/D-1%20Flex%20Beam%20Field%20Instrumentation%20Load%20Testing%20of%20Innovative%20Bridge%20Design.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/D-1%20Flex%20Beam%20Field%20Instrumentation%20Load%20Testing%20of%20Innovative%20Bridge%20Design.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Flood%20Mitigation%20Solutions.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Habitat-Credit-Program.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Habitat-Credit-Program.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Internal-Curing-with-Fine-Light-Weight-Aggregates.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Internal-Curing-with-Fine-Light-Weight-Aggregates.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Internal-Curing-with-Fine-Light-Weight-Aggregates.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Internal-Curing-with-Fine-Light-Weight-Aggregates.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Continuation%20of%20Joint%20and%20Full%20Waveform%20Inversion%20to%20improve%20Evaluation%20of%20Sinkholes%20and%20Karst%20Features.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Continuation%20of%20Joint%20and%20Full%20Waveform%20Inversion%20to%20improve%20Evaluation%20of%20Sinkholes%20and%20Karst%20Features.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Continuation%20of%20Joint%20and%20Full%20Waveform%20Inversion%20to%20improve%20Evaluation%20of%20Sinkholes%20and%20Karst%20Features.pdf
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Project 
Description 

Technical 

Advisor 

Partner 

Agency 

Start 

Date 

End 

Date 

Total 

Cost 
FY 2022-2023 
Expenditures 

Percent 

Complete 

LWD & DCP Testing for 

Pavement Foundation and 

Subbase 

Dennis Neff Penn State University 7/20/22 9/20/24 $230,635.35 $56,215.43 29% 

Microbial Concrete Sealer 
Jeremy 

Hughes 
University of Pittsburgh 8/8/22 5/8/23 $81,799.99 $76,891.39 100% 

Paxton Creek Watershed 

Reduction – IFB  Daryl St. Clair RES 8/26/20 8/25/25 $2,200,675.00 $0.00 50% 

Precast Bridge Deck Panel 
Testing 

Stephen (Matt) 

McSweeney 
Lafayette College 8/1/22 1/31/25 $308,952.61 $40,165.66 

 
29% 

Resilience Evaluation of 
Prestressed Concrete Girder 
Bridge Against Fire Events 

Tim Carre Michael Baker, Jr., Inc. 12/15/21 12/29/23 $109,570.67 $84,452.59 75% 

Stormwater Control Measures Daryl St. Clair Rettew Associates, Inc. 8/3/20 10/14/22 $474,848.00 $97,435.00 100% 

Surface Applied Asphalt 

Rejuvenators Detail 
Tom Welker 

Penn State 

University 
7/29/22 1/10/27 $49,651.44 $0.00 14% 

 

 

 

 

RESEARCH PROJECTS  
 

https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/LWD-and-DCP-Testing-for-Pavement-Foundation-and-Subbase.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/LWD-and-DCP-Testing-for-Pavement-Foundation-and-Subbase.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/LWD-and-DCP-Testing-for-Pavement-Foundation-and-Subbase.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Microbial%20Concrete%20Sealer.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Paxton-Creek-Watershed-Reduction.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Paxton-Creek-Watershed-Reduction.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Precast-Bridge-Deck-Panel-Testing.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Pages/activeProjects/Precast-Bridge-Deck-Panel-Testing.aspx
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Resilience%20Evaluation%20of%20Prestressed%20Concrete%20Girder%20Bridge%20Against%20Fire%20Events.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Resilience%20Evaluation%20of%20Prestressed%20Concrete%20Girder%20Bridge%20Against%20Fire%20Events.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Resilience%20Evaluation%20of%20Prestressed%20Concrete%20Girder%20Bridge%20Against%20Fire%20Events.pdf
https://www.penndot.pa.gov/ProjectAndPrograms/Planning/Research-And-Implementation/Documents/Stormwater%20Control%20Measures.pdf
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Transportation Pooled Fund (TPF) Projects create an opportunity for partners to pool their funds, subject 

matter expertise, and resources to conduct high-priority research to meet a wide variety of shared 

transportation problems. Being able to pool funds allows participants to get more out of a study than if they 

conducted a study on their own.  

Collaboration between TPF Program participants eliminates duplicative research efforts, allowing for more 

efficient use of funds. Beyond its funding and administrative advantages, the variety of expertise and 

experience brought together for a TPF study can have a much broader impact.  

Soil and Erosion Testing Services for Bridge Scour Evaluations 

This study is focused on developing an enhanced bridge scour prediction method. The analysis is based on 

a new laboratory test that replicates streambed erosion rates by using site-specific undisturbed soil samples. 

Correlating lab results to hydraulic shear stress gives a new level of accuracy and confidence to scour 

prediction.  

 

       I think this is potentially very helpful, both in avoiding over-prediction of scour depths 

(more cost-efficient designs) and under-prediction of scour (providing designs that are 

adequately resilient). 

 – Technical Advisor Dennis Neff  

Resilience for Pavements & Geotechnical Assets 

Resilience risk has been on the Geotechnical Section’s radar for the last several years, and it has already 

been at work developing some standard design measures to strengthen geotechnical resiliency. Collaboration 

with the Bridge Office is ongoing in development of additional enhancements to resilient design.  Being 

involved with the multi-state Transportation Pooled Fund will enable exchange of useful ideas with other states, 

providing mutual benefit. The Pavements Section has been invited to join the committee to ensure ideas from 

their perspective are considered.  

     Determining how to increase the resiliency of a given asset can be an interesting 

challenge, however, identifying which assets require increased resilience (predicting the site 

stressors) may be the bigger challenge.  

– Technical Advisor Dennis Neff  

 

 

TRANSPORTATION POOLED FUND 

PROJECT SPOTLIGHT 

“ 
” 

“ 
” 

https://www.pooledfund.org/Details/Study/688
https://www.pooledfund.org/Details/Study/688
https://www.pooledfund.org/Details/Study/688
https://www.pooledfund.org/Details/Study/744
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Project 

 Description 

Technical 

Advisor 

Lead 

Agency 

Total 

Contribution 

FY 2022-23 

Expenditures 

2023 through 2025 Biennial Asset 
Management Conference and Training 
on Implementation Strategies 

Justin Bruner Iowa $18,000       $6,000 

Aurora Program (FY 20-24) Jason Norville Iowa $25,000 $25,000 

AV Pooled Fund Study Mark Kopko Ohio $100,000 $50,000 

Building Information Modeling (BIM) 
for Bridges and Structures 

Eric Weber Iowa $20,000 $20,000 

Building Information Modeling (BIM) 

for Infrastructure 
Alan Melley Iowa $60,000 $30,000 

Clear Roads Winter Highway Operations 
Phase III Pooled Fund 

Dan Whetzel Minnesota $50,000 $25,000 

Concrete Bridge Engineering 

Institute (CBEI) 
Kristin Langer Texas $60,000 $0 

Connected Vehicle Pooled Fund Study Gunnar Rhone Virginia $250,000 $50,000 

Consortium for Asphalt Pavement Research 

and Implementation (CAPRI) 
Tim Ramirez Alabama $54,000 $18,000 

Demonstration to Advance New Pavement 
Technologies Pooled Fund 

Halley Cole FHWA $20,000 $10,000 

Enhanced Traffic Signal Performance 

Measures (Expansion) 
Steve Gault Indiana $120,000 $0 

Evaluation of Low-Cost Safety 
Improvements 

Jason Hershock FHWA $170,000 $20,000 

Evaluation of Low-Cost Safety 

Improvements (ELCSI-PFS) 
Jason Hershock FHWA $80,000 $0 

Hydrologic and Hydraulic Software 
Enhancements (SMS, WMS, Hydraulic 
Toolbox, and HY-8) 

Nick Vivian FHWA $10,000 $10,000 

Improve Pavement Surface Distress and 
Transverse Profile Data Collection and 
Analysis - Phase II 

John Van Sickle FHWA $40,000 $20,000 

TRANSPORTATION POOLED  

FUND PROJECTS 

https://www.pooledfund.org/Details/Study/722
https://www.pooledfund.org/Details/Study/722
https://www.pooledfund.org/Details/Study/722
https://www.pooledfund.org/Details/Study/658
https://www.pooledfund.org/Details/Study/680
https://www.pooledfund.org/Details/Study/624
https://www.pooledfund.org/Details/Study/624
https://www.pooledfund.org/Details/Study/707
https://www.pooledfund.org/Details/Study/707
https://www.pooledfund.org/Details/Study/706
https://www.pooledfund.org/Details/Study/706
https://www.pooledfund.org/Details/Study/737
https://www.pooledfund.org/Details/Study/737
https://www.pooledfund.org/Details/Study/642
https://www.pooledfund.org/Details/Study/692
https://www.pooledfund.org/Details/Study/692
https://www.pooledfund.org/Details/Study/705
https://www.pooledfund.org/Details/Study/705
https://www.pooledfund.org/Details/Study/751
https://www.pooledfund.org/Details/Study/751
https://www.pooledfund.org/Details/Study/566
https://www.pooledfund.org/Details/Study/566
https://www.pooledfund.org/Details/Study/747
https://www.pooledfund.org/Details/Study/747
https://www.pooledfund.org/Details/Study/691
https://www.pooledfund.org/Details/Study/691
https://www.pooledfund.org/Details/Study/691
https://www.pooledfund.org/Details/Study/652
https://www.pooledfund.org/Details/Study/652
https://www.pooledfund.org/Details/Study/652
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Project Description 
Technical 
Advisor 

Lead 
Agency 

Total 
Contribution 

FY 2022-23 
Expenditures 

Integrating Construction Practices and 

Weather into Freeze Thaw Specifications 
Patricia Baer Oklahoma $60,000 $20,000 

Integration of New Traffic Signal 

Actuation Concepts using Enhanced 

Detector Information  
Steve Gault Iowa $33,000 $33,000 

Investigation of Dual Grade / Hybrid  

Steel Plate Girders Utilizing Stainless 

Steel 

Joshua 
Charnoski 

North 
Carolina $60,000 $20,000 

National Hydraulic Engineering Conference Nick Vivian FHWA $4,000 $1,000 

National Partnership to Determine the Life 

Extending Benefit Curves of Pavement 

Preservation Techniques (MnROAD/NCAT 

Joint Study – Phase II) 

Halley Cole Minnesota $50,000 $50,000 

Pavement Structural Evaluation with Traffic 

Speed Deflection Devices (TSDDs) John Van Sickle Virginia $225,000 $45,000 

Pavement Surface Properties Consortium:  

Phase III - Managing the Pavement 

Properties for Improved Safety 

Octavio Acevedo Virginia $60,000 $20,000 

Performance Centered Concrete 

Construction  Kevin Gnegy Iowa $80,000 $0 

Resilience Approaches for Pavements 

& Geotechnical Assets 
Dennis Neff Virginia $80,000 $0 

Roadside Safety Research for MASH 

Implementation 
Evan Pursel Washington $350,000 $50,000 

Road Usage Charge - America Kristin Mulkerin Oregon $50,000 $25,000 

Safety Service Patrol Standardization 

and Management Practices 
Dan Whetzel FHWA $50,000 $25,000 

TRANSPORTATION POOLED  

FUND PROJECTS 

https://www.pooledfund.org/Details/Study/674
https://www.pooledfund.org/Details/Study/674
https://www.pooledfund.org/Details/Study/710
https://www.pooledfund.org/Details/Study/710
https://www.pooledfund.org/Details/Study/710
https://www.pooledfund.org/Details/Study/723
https://www.pooledfund.org/Details/Study/723
https://www.pooledfund.org/Details/Study/723
https://www.pooledfund.org/Details/Study/736
https://pooledfund.org/Details/Study/627
https://pooledfund.org/Details/Study/627
https://pooledfund.org/Details/Study/627
https://pooledfund.org/Details/Study/627
https://www.pooledfund.org/Details/Study/637
https://www.pooledfund.org/Details/Study/637
https://www.pooledfund.org/Details/Study/690
https://www.pooledfund.org/Details/Study/690
https://www.pooledfund.org/Details/Study/690
https://www.pooledfund.org/Details/Study/749
https://www.pooledfund.org/Details/Study/749
https://www.pooledfund.org/Details/Study/744
https://www.pooledfund.org/Details/Study/744
https://www.pooledfund.org/Details/Study/592
https://www.pooledfund.org/Details/Study/592
https://www.pooledfund.org/Details/Study/677
https://www.pooledfund.org/Details/Study/719
https://www.pooledfund.org/Details/Study/719
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Soil and Erosion Testing Services for 
Bridge Scour Evaluations 

Dennis Neff FHWA $30,000 $15,000 

Standardizing Rigid Inclusions for 
Transportation Projects – Phase I 

Sara Mullaney Kansas $60,000 $0 

Structural Behavior of Ultra-High 
Performance Concrete  

Tyler Culhane FHWA $10,000 $10,000 

Technology Transfer Concrete  

Consortium (FY20-FY24) 
Joseph Robinson Texas $8,000 $8,000 

Traffic Control Device (TCD) Consortium 
(3) Justin M. Smith FHWA $50,000 $25,000 

Traffic Signal Change and Clearance 

Interval Pooled Fund Study 
Ben Flanagan FHWA $60,000 $20,000 

Transportation Management Centers  

Pooled Fund Study Phase II 

 
Ryan McNary 

 
FHWA 

 
$200,000 

 
$25,000 

Update Precipitation Frequency Estimates 
for Delaware, Maryland, North Carolina, 
Pennsylvania, South Carolina, and Virginia  

Nick Vivian FHWA $160,000 $60,000 

Work Zone Analytics Brian Crossley Indiana $90,000 $0 

Project Description 
Technical 
Advisor 

Lead 
Agency 

Total 
Contribution 

FY 2022-23 
Expenditures 

TRANSPORTATION POOLED  

FUND PROJECTS 

https://www.pooledfund.org/Details/Study/688
https://www.pooledfund.org/Details/Study/688
https://www.pooledfund.org/Details/Study/732
https://www.pooledfund.org/Details/Study/732
https://www.pooledfund.org/Details/Study/695
https://www.pooledfund.org/Details/Study/695
https://www.pooledfund.org/Details/Study/661
https://www.pooledfund.org/Details/Study/661
https://www.pooledfund.org/Details/Study/673
https://www.pooledfund.org/Details/Study/673
https://www.pooledfund.org/Details/Study/697
https://www.pooledfund.org/Details/Study/697
https://pooledfund.org/Details/Study/716
https://pooledfund.org/Details/Study/716
https://www.pooledfund.org/Details/Study/702
https://www.pooledfund.org/Details/Study/702
https://www.pooledfund.org/Details/Study/702
https://www.pooledfund.org/Details/Study/746
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PennDOT collaborates with two Transportation 

Research Partnerships that are developing 

innovative solutions that address transportation 

challenges.   

The Center for Integrated Asset Management for 

Multimodal Transportation Infrastructure Systems (CIAMTIS) is the Mid-Atlantic University Transportation 

Center housed at the Larson Transportation Institute on the University Park campus of Penn State.  

CIAMTIS PROJECTS SPOTLIGHT 
Economic Impacts of Transportation Infrastructure Investments 

Authors:  S. Ilgin Guler, Vikash V. Gayah, Asif Mahmud, and Abhishek Prajapati 

Quantifying the impact of investment in 

transportation infrastructures such as bridges, 

roads, traffic signals, ports, and railroads has been 

of immense interest to researchers. While most 

studies have found a positive impact of 

transportation infrastructure investment on the 

economy of a region, the magnitude of this impact 

has been found to vary across regions significantly. 

On the other hand, a considerable number of 

studies have found a negative impact on the 

economy due to several reasons including cost 

overruns, poor implementation quality, and 

inadequate operational and maintenance capacity. 

Moreover, due to the nature of transportation 

infrastructure and how it geographically connects 

regions, any transportation related investment will 

likely have an impact on the economy of 

neighboring territories. Such an impact is known as 

‘spatial spillover’ and it is of great concern for 

transportation professionals and policy makers 

when deciding on investments in the transportation 

infrastructure. This study aims to investigate the 

impact of transportation infrastructure investment 

on the Gross Domestic Product (GDP) at a county-

level in Pennsylvania considering spatial 

dependencies. Hence, a set of spatial econometric 

models were proposed to quantify the impact of 

spatial spillover. Analysis results show evidence of 

the presence of spatial spillover among the 

counties in Pennsylvania. An elasticity analysis is 

conducted to quantify the impact of several factors, 

including transportation infrastructure investments, 

on the GDP across all counties. The elasticities of 

bridges, traffic signals, and expenditure in safety 

and other projects were found to be positive, 

indicating that these investments increase the GDP 

of the subject county. Among other factors, 

percentage of employment, average personal 

income, daily vehicle miles traveled (VMT), and 

total population of a county also have positive 

impact on the subject county. On the other hand, 

the elasticity of total crash frequency in a county 

was found to be negative. These elasticities are 

shown to change when spatial dependency is 

considered among neighboring counties in terms of 

economic activity. 

 

RESEARCH COLLABORATION-CIAMTIS  

https://r3utc.psu.edu/
https://r3utc.psu.edu/
https://r3utc.psu.edu/research/core-research-projects/economic-impacts-of-transportation-infrastructure-investments-cor-r39/
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The results suggest that investments in bridges 

have the largest return on GDP considering only 

the county in which the investment is done, while 

the investment in other transportation related 

projects has the largest return on GDP when 

considering impacts on neighboring counties. 

Artificial Intelligence (AI) for Building a Landslide Inventory and Advanced 

Landslide Warning System in Pennsylvania 

Authors:  Tong Qiu and Jun Xiong, Penn State University 

 

 

 

 

 

 

 

 

 

 

 

This project presents the results of a study aiming 

at developing artificial intelligence (AI) models for 

advanced warning of rainfall-induced landslides for 

unstable slopes above or below state-maintained 

roadways in Pennsylvania. Two landslide 

databases for spatial and spatiotemporal analyses 

of landslides in Pennsylvania and adjacent areas 

are compiled. Landslide susceptibility maps 

(LSMs) are generated for PennDOT Districts 11 

and 12 and adjacent areas, including northern 

West Virginia and eastern Ohio. The results 

indicate that the spatiotemporal machine learning 

(ML) model can predict landslides, accounting for 

both spatial terrain factors and temporal rainfall 

factors, and the model outperforms pure spatial ML 

models with the same database size. The LSMs 

generated from this study highlight areas having 

very low to very high risk of landslide susceptibility 

with precipitation, which may be used to establish 

a hierarchy and mitigate risk for slopes at “very high 

risk” for landslide susceptibility. The maps may 

also be used for forecasting purposes. For 

example, they may be used as an aid for planning 

and programming purposes to address slopes with 

“very high” landslide susceptibility first. The maps 

may be used in the event of incoming storms to 

target slopes with a very high risk of landslide 

susceptibility so that mitigation or preventative 

measures (such as temporary road closure) can be 

employed to ensure safe travel and minimize 

damage. In addition, the maps may also help to 

target post-storm roadway/slope inspections to the 

most critical and high-risk locations first. 

Source: Research Final Report 

https://r3utc.psu.edu/research/core-research-projects/advanced-landslide-warning-system-in-pennsylvania-cor-r37/
https://r3utc.psu.edu/research/core-research-projects/advanced-landslide-warning-system-in-pennsylvania-cor-r37/
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Development of a Fatigue Testing Protocol for Asphalt Mixture Using 

Hamburg Wheel Tracking Device  

Project Duration: 06/08/21 – 06/28/23  

PennDOT Technical Advisor: Tim Ramirez  

Penn State University Principal Investigator: Mansour Solaimanian  

The purpose of this project is to develop a laboratory fatigue testing protocol for asphalt mixtures using the 

Hamburg Wheel Tracking Device. Additionally, this project is evaluating the repeatability and reliability of the 

testing protocol for characterizing various types of asphalt mixtures and develop a draft testing protocol for 

use by state highway agencies. 

Artificial Intelligence (AI) for Building a Landslide Inventory & Advanced 

Landslide Warning System in Pennsylvania  

Project Duration: 01/03/22 – 08/03/23  

PennDOT Technical Advisor: Beverly Miller  

Penn State University Principal Investigator: Tong Qiu  

The purpose of this project is to develop AI models for advance warning of rainfall-induced landslides for 

unstable slopes above or below state-maintained roadways in Pennsylvania. The average annual direct and 

indirect cost of landslides is in the tens of millions of dollars in the state. Landslides cause damage to utilities, 

buildings, and transportation routes, which, in turn, creates travel delays and other side effects. As more land 

is being developed and with more frequent extreme rainfalls associated with climate change, an increased 

frequency of rainfall-induced landslides is likely in the coming decades. Roadway reconstruction costs, travel 

delays, and other side effects could be significantly reduced if an advanced warning system of rainfall-induced 

landslides could be developed. By providing an advanced warning system to transportation officials, it would 

allow them to address rainfall-induced landslides before they affect the safety, inconvenience, and cost to the 

public. 

Reducing the Cost and Facilitating Broader Adoption of Ultra-High-

Performance Concrete (UHPC) in Bridges  

Project Duration: 12/08/21 – 12/08/23  

PennDOT Technical Advisor: Rich Runyon  

Penn State University Principal Investigator: Farshad Rajabipour  

The purpose of this project is to develop cost-effective, non-proprietary UHPC mixtures that meet target 

mechanical performance for ready mix and precast applications. Also, this project is developing a bridge beam 

application that can be readily adopted by the precast concrete industry. 

 

CIAMTIS RESEARCH PROJECTS  

https://r3utc.psu.edu/research/core-research-projects/fatigue-testing-protocol-for-asphalt-mixture-cor-r40/
https://r3utc.psu.edu/research/core-research-projects/fatigue-testing-protocol-for-asphalt-mixture-cor-r40/
https://r3utc.psu.edu/research/core-research-projects/advanced-landslide-warning-system-in-pennsylvania-cor-r37/
https://r3utc.psu.edu/research/core-research-projects/advanced-landslide-warning-system-in-pennsylvania-cor-r37/
https://r3utc.psu.edu/research/core-research-projects/broader-adoption-of-uhpc-utc-reg42/
https://r3utc.psu.edu/research/core-research-projects/broader-adoption-of-uhpc-utc-reg42/
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Improving Freeze-Thaw Resistance and Fatigue Resistance of Recycled 

Aggregate Concrete  

Project Duration: 01/03/22 – 01/03/24  

PennDOT Technical Advisor: Patricia Baer  

Penn State University Principal Investigator: Aleksandra Radlinska  

The purpose of this project is to evaluate the use of silane emulsion to prevent strength loss due to water 

adsorption and improve the durability and freeze-thaw resistance of recycled aggregate concrete (RCA). The 

hypothesis of this project is the surface treated RCA can be utilized to design high-quality, freeze-thaw-

resistant pavement concrete and reduce maintenance needs and costs of transportation infrastructure.  

 

Quantifying the Impact of Data Unavailability, Inaccuracies and Uncertainty 

on Deterioration Modeling and Infrastructure Asset Management Policies  

Project Duration: 01/03/22 – 02/03/24  

PennDOT Technical Advisor: Michael Long  

Penn State University Principal Investigator: Kostas Papakonstantinou  

The purpose of this project is to improve upon existing performance and condition prediction models for bridge 

decks or pavements. This will be accomplished by using statistical and machine learning enabled data analysis 

methods, addressing data uncertainties and incompleteness. Overall, this project can significantly enhance 

currently used tools for infrastructure asset management, offering more accurate predictions, increased safety, 

and considerable savings of resources, and can provide a framework for DOTs as to how inspection and 

monitoring resources should be prioritized and selected.  

 

Economic Impacts of Transportation Infrastructure Investments  

Project Duration: 01/03/22 – 06/03/23  

PennDOT Technical Advisor: Mark Kopko  

Penn State University Principal Investigator: Ilgin Guler  

The purpose of this project is to identify optimal transportation investment strategies that maximize the 

economic returns for the entire Mid-Atlantic region, considering both traditional and technological investments. 

 

 

 

 

 

 

https://r3utc.psu.edu/research/core-research-projects/improving-freeze-thaw-resistance-and-fatigue-resistance-cor-r38/
https://r3utc.psu.edu/research/core-research-projects/improving-freeze-thaw-resistance-and-fatigue-resistance-cor-r38/
https://r3utc.psu.edu/research/current-research-projects/projects-year-3-4/data-unavailability-inaccuracies-and-uncertainty-on-deterioration-modeling-reg41/
https://r3utc.psu.edu/research/current-research-projects/projects-year-3-4/data-unavailability-inaccuracies-and-uncertainty-on-deterioration-modeling-reg41/
https://r3utc.psu.edu/research/core-research-projects/economic-impacts-of-transportation-infrastructure-investments-cor-r39/
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The Impactful Resilient Infrastructure Science and 

Engineering (IRISE) Consortium was established in the 

Civil and Environmental Engineering Department in the 

University of Pittsburgh’s Swanson School of 

Engineering.  

 

 

IRISE PROJECTS SPOTLIGHT 
Landslide Best Practices Handbook  

This project is producing a Southwestern Pennsylvania 

region-specific best practices document for practicing 

geotechnical engineers and geologists engaged in 

mitigating adverse impacts from active landslides or 

reducing the risk of landslide movements. The first part of 

the manual focuses on landslide characteristics (slope 

movement and failure prone mechanisms), landslide 

investigation, instrumentation and monitoring, and slope 

maintenance, while the latter portion focuses on 

stabilization methods (design, economical and 

construction aspects) and slope management practices.  

 

Preliminary Evaluation of Pavement Surface Distresses Related to Pavement 

Markings  

 
Since road marking research is traditionally focused on the life-cycle performance of various marking materials 

in terms of durability and visibility, little is known about the effect of surface markings on pavement 

performance. Nevertheless, transportation agencies have reported the presence of pavement distresses, such 

as cracking and raveling, under or along pavement markings. This project aimed at investigating if pavement 

markings cause pavement surface deterioration in Pennsylvania and, if so, to develop approaches for 

mitigation of this problem.  

 

 

Source: IRISE 

RESEARCH COLLABORATION-IRISE  

https://www.engineering.pitt.edu/subsites/consortiums/irise/
https://www.engineering.pitt.edu/subsites/consortiums/irise/
https://www.engineering.pitt.edu/contentassets/3db846ad711e46bbb1cf811d6011a0ee/compressed_landslide-best-practices-handbook-4-2-23_18752612.pdf
https://www.engineering.pitt.edu/contentassets/3db846ad711e46bbb1cf811d6011a0ee/markings_finalreport_irise.pdf
https://www.engineering.pitt.edu/contentassets/3db846ad711e46bbb1cf811d6011a0ee/markings_finalreport_irise.pdf
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Remote-Controlled Technology Assessment for Safer Pavement 

Construction and QA/QC  

Project Duration: 04/01/21 – 07/01/22  

PennDOT Technical Advisor: Matthew Connolly  

University of Pittsburgh Principal Investigator: Lev Khazanovich  

The purpose of this project is to identify and review new and emerging remote-controlled processes recently 

developed in the U.S. and abroad. The focus will be pavement quality assurance/quality control (QA/QC) and 

other field testing and evaluation processes. This project will identify the latest developments and facilitate 

implementation of the emerging pavement technologies to develop safer and more effective pavement 

construction and evaluation methodologies. 

 

Joint Design Optimization  

Project Duration: 01/03/22 – 07/01/24  

PennDOT Technical Advisor: Lydia Peddicord  

University of Pittsburgh Principal Investigator: Julie Vandenbossche  

The purpose of this project is to evaluate the type, reservoir design, construction practices and performance 

of joint sealant in Pennsylvania and provide guidance on strategies for optimizing joint performance. The scope 

will also include incorporating the consideration of the potential for dowel corrosion into models for predicting 

faulting. 

 

Developing Methodologies to Predict and Quantify 

the Benefits that Create Durable and Longer Lasting 

Highway Infrastructure  

Project Duration: 10/01/20 – 12/31/22  

PennDOT Technical Advisor: Cheryl Moon-Sirianni  

University of Pittsburgh Principal Investigator: Mark Magalotti  

The purpose of this project was to develop methodologies that could be 

applied to the research developed by IRISE for highway infrastructure 

projects to predict and quantify the benefits. The project also evaluated 

the current methodologies used to predict changes in highway 

infrastructure relative to longevity and resulting cost reductions. 

 

IRISE RESEARCH PROJECTS  

 

https://issuu.com/pittswanson/docs/tech_scan_finalreport_irise
https://issuu.com/pittswanson/docs/tech_scan_finalreport_irise
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/irise-project-scope_joint-design_members.pdf
https://www.engineering.pitt.edu/contentassets/3db846ad711e46bbb1cf811d6011a0ee/benefit-analysis-final-report-12-20-22.pdf
https://www.engineering.pitt.edu/contentassets/3db846ad711e46bbb1cf811d6011a0ee/benefit-analysis-final-report-12-20-22.pdf
https://www.engineering.pitt.edu/contentassets/3db846ad711e46bbb1cf811d6011a0ee/benefit-analysis-final-report-12-20-22.pdf
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Material Compatible Repairs Evaluation  

Project Duration: 01/03/22 – 12/31/26  

PennDOT Technical Advisor: Mark Gallardo  

University of Pittsburgh Principal Investigator: Steve Sachs  

The purpose of this project is to assess the performance of partial depth repairs made using the 

recommendations in the research in comparison with partial repairs made using other methods in similar 

settings. 

 

Three-Dimensional (3-D) Micro-mechanical Characterization of the Effect of 

Vibration and Compaction in Concrete Pavements  

Project Duration: 01/03/22 – 4/30/24  

PennDOT Technical Advisor: Mark Gallardo  

University of Pittsburgh Principal Investigator: Alessandro Fascetti  

The purpose of this project is to formally quantify the effect of vibration and compaction as a function of the 

mix workability and the ambient temperature and humidity on the overall paving process. The findings will 

serve as the base for the definition of novel guidelines to allow for the optimized construction of concrete 

pavements in different conditions. 

 

Integrating Additive Manufacturing with Accelerated Bridge Construction 

Techniques  

Project Duration: 01/03/22 – 12/31/23  

PennDOT Technical Advisor: Nick Shrawder  

University of Pittsburgh Principal Investigator: Amir Alavi  

The purpose of this project is to explore the feasibility of integrating additive manufacturing (3D printing) with 

ABC techniques in Pennsylvania. This study is focusing on identifying, fabricating, and mechanical testing of 

a range of 3D printable prefabricated bridge elements currently used in Accelerated Bridge Construction (ABC) 

projects. 

 

 

 

 

 

 

 

https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/irise-project-scope_mcr-evaluation_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/irise-project-scope-vibration_compaction_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/irise-project-scope-vibration_compaction_members.pdf
https://www.engineering.pitt.edu/subsites/consortiums/irise/research/active-projects/
https://www.engineering.pitt.edu/subsites/consortiums/irise/research/active-projects/
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Development of a Regional Landslide Inventory to Advance Hazard and Risk 

Estimates for Southwestern Pennsylvania  

Project Duration: 01/03/22 – 04/30/24  

PennDOT Technical Advisor: Bev Miller  

University of Pittsburgh Principal Investigator: Danial Bain  

The purpose of this project is to produce an inventory of landslides that amalgamates data from multiple 

agencies in a systematic and standardized format that is designed to effectively address the data needs of the 

interested agencies. 

 

Prediction of Dowel Corrosion and Effect on Performance of Concrete 

Pavements  

Project Duration: 01/03/23 – 12/29/24 

PennDOT Technical Advisor: Lydia Petticord 

University of Pittsburgh Principal Investigator: Julie Vandenbossche 

The purpose of this project is to develop corrosion on metallic dowels in concrete pavements that will be 

quantified as a function of critical environmental and design parameters. Current corrosion models are being 

employed to identify the mechanisms of corrosion development and to identify current limitations in corrosion 

understanding. Critical factors identified through modeling will be used to design a laboratory investigation that 

will evaluate the loss of dowel performance as a function of corrosion development.  

 

Developing Lightweight and High-Performance Metamaterial Concrete  

Project Duration: 01/03/23 – 12/29/24 

PennDOT Technical Advisor: Tyler Culhane 

University of Pittsburgh Principal Investigator: Amir Alavi 

The purpose of this project is to develop a “metamaterial lightweight concrete (LWC)” technology to fabricate 

lightweight and high-performance structural elements, with potential applications for pavement systems, 

bridge decks, and prefabricated bridge elements.  

 

 

 

 

 

 

 

https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/irise-project-scope_landslide-inventory_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/irise-project-scope_landslide-inventory_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/dowel_corrosion-final-scope_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/dowel_corrosion-final-scope_members.pdf
https://www.engineering.pitt.edu/subsites/consortiums/irise/research/active-projects/
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Design and Construction of Two-lift Concrete Pavements for Pennsylvania  

Project Duration: 01/03/23 – 12/29/24 

PennDOT Technical Advisor: Lydia Petticord  

University of Pittsburgh Principal Investigator: Lev Khazanovich 

The purpose of this project is to develop design and construction recommendations for two-lift concrete 

pavements for Pennsylvania conditions. This involves testing appropriate concrete mixes for both top and 

bottom layers with a focus on the former’s high-performance needs and the latter’s economical and sustainable 

aspects.  

 

A Novel Methodology for Structural Optimization of Bridge Decks Against 

Corrosion  

Project Duration: 01/03/23 – 12/29/24 

PennDOT Technical Advisor: Anthony Pioli 

University of Pittsburgh Principal Investigator: John Brigham 

The purpose of this project is to create and deploy a novel toolset for the prediction of corrosion based on the 

structural features of a selected bridge deck.  

 

A Novel Immersive Virtual Reality Platform for Health & Safety Training of 

Construction Workers  

Project Duration: 01/03/23 – 12/29/24 

PennDOT Technical Advisor: Rich Falvo 

University of Pittsburgh Principal Investigator: Alessandro Fascetti 

The purpose of this project is to develop an interactive and immersive training platform using Virtual Reality 

(VR) to train construction workers, inspectors and other project site staff about the dangers caused by 

runovers, back overs, caught-in or -between, and struck-by accidents in the highway construction industry. 

 

 

 

 

 

 

 

 

https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/twolift_construction_final-scope_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/bridge_deck_corrosion_final-scope_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/bridge_deck_corrosion_final-scope_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/vr_hs_final-scope_members.pdf
https://www.engineering.pitt.edu/contentassets/aedb2643d595419faa1c48b99f462a54/vr_hs_final-scope_members.pdf
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Since 1982, the Federal Highway Administration (FHWA) has supported local and rural road agencies across 

the US by providing training, technical assistance, and technology transfer services to help them manage and 

maintain their roadway systems through the Local Technical Assistance Program (LTAP). Through LTAP, these 

local public agencies have received mission-critical services that filled vital needs on a traditionally 

underserved portion of the national roadway system. Often, LTAP training events and personalized assistance 

were the only source for locally relevant and compatible resources.  

The Pennsylvania LTAP is housed in the Bureau of Planning and Research and has been in existence since 

1983. PennDOT LTAP is designed to help Pennsylvania’s municipalities, which maintain over 78,000 miles of 

roadways, make the best use of their roadway maintenance dollars. Also, PennDOT LTAP was created to 

share transportation knowledge, improve road maintenance and safety skills, and put research and technology 

into practice at the municipal level.  The PennDOT LTAP training and technology transfer program trains and 

assists municipal employees in effective and efficient maintenance procedures, essential safety practices, and 

infrastructure management processes. Historically, PennDOT LTAP has augmented this training with one-on-

one technical assistance sessions and the dissemination of pieces of information highlighting practical 

technological advances.  

This year saw LTAP participation from 63 counties out of 67 while exposing more than 1,000 people to LTAP 

services through conference presentations and various statewide meetings. PennDOT LTAP services 

include: 

TRAINING 

LTAP training takes many forms and is offered at no cost 

to municipalities. Training events include Roads Scholar 

courses delivered on-site as an open course scheduled 

throughout the state, a roadshow for groups who requested 

the training, or through a virtual delivery.  This year saw 

five (5) new maintenance and safety courses developed 

based on feedback from PennDOT, the advisory 

committee, municipalities, counties, and planning partners 

and were delivered both in-person and virtually.  

In addition to developing new courses, it is important to 

continually update the existing courses based on the latest 

research and best practices from FHWA, PennDOT, and other state DOTs. All course development and 

updates have extensive research time dedicated to them to ensure that the material presented is relevant and 

compliant with state laws and regulations. A total of 20 courses were updated. Between maintenance and 

safety in-person and virtual trainings, there were a total of 138 sessions delivered with 2,365 attendees. As a 

result of the trainings, there were a total of 39 Roads Scholar Graduates. 

LOCAL TECHNICAL ASSISTANCE 

PROGRAM (LTAP)  

Five New Maintenance  

and Safety Courses 

• Traffic Signals Basics – half day 

• Municipal Stormwater Facilities 

Program – half day 

• Stormwater Control Measures 

Operation and Maintenance – full day 

• Winter Maintenance Planning – half 

day 

• Public Works Safety – half day 
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LTAP Technical Experts are available by phone, email, and in-

person to help municipalities troubleshoot specific 

maintenance and safety problems on their roadways. The 

technical assistance supplements what is being learned in the 

trainings by applying the skills and knowledge to real world 

local issues. Training is an important component to the 

success of LTAP, but training can only go so far without 

application through technical assistance. On-site LTAP 

technical assistance is typically followed by a memo 

summarizing the results and findings of the visit and any 

recommendations based on highway maintenance and safety 

research and engineering experience. This year saw a total 

of 683 technical assistances between maintenance and 

safety, and within the 683 technical assistances, over 2,335 

people participated. 

 

 

 

TECHNICAL ASSISTANCE 

Source: Pennoni 
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NEWSLETTERS AND TECHNICAL INFORMATION SHEETS 

The LTAP marketing/communications materials consist of brochures, quarterly newsletters, and technical 

sheets, which are used to market LTAP services. Each quarter, a new edition of the newsletter, Moving 

Forward, containing various articles on relevant transportation issues gets published and distributed. The 

newsletter is distributed to Pennsylvania municipalities and legislators. The newsletter covers new programs, 

practices, technologies, legislation, reminders, and money-saving tips applicable to municipal maintenance 

and safety efforts. 

As part of the newsletter distribution, technical information sheets are included as well containing a single 

technical transportation-related topic. The following LTAP technical sheets were developed this year: 

Pavement Distress Types, Spring 2022 

Sidewalk Maintenance Issues, Summer 2022  

Disaster Damage Assessments, Fall 2022 

Municipal Stormwater Facility Inventory and Maintenance Tracking Methods, Winter 2023 

 

 

Source: Pennoni 

https://gis.penndot.gov/ltap/Public/PublicDocs_GenInfo.aspx
https://gis.penndot.gov/ltap/Public/PublicDocs_GenInfo.aspx
https://gis.penndot.gov/BPR_PDF_FILES/Documents/LTAP/TechSheets/TS_219.pdf
https://gis.penndot.gov/BPR_PDF_FILES/Documents/LTAP/TechSheets/techsheet220_color.pdf
https://gis.penndot.gov/BPR_PDF_FILES/Documents/LTAP/TechSheets/TS_221_3.pdf
https://gis.penndot.gov/BPR_PDF_FILES/Documents/LTAP/TechSheets/TS_222_color.pdf
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DROP-IN SESSIONS 

LTAP provides informal, one-hour sessions on various safety and maintenance topics focused on networking 

and sharing information with other municipal transportation personnel. LTAP staff will initiate the session with 

a short discussion/presentation and then open-up the discussion to attendees allowing them to ask questions 

and share their experiences (good or bad). All drop-in sessions are recorded and available on-demand on the 

website. Between live attendance and on-demand, there were a total of 618 participants (515 and 103 

respectively with the top five (5) being: 

• Maintenance Techniques for Stormwater Control Facilities – 138 (117 live and 

21 on-demand) 

• Traffic Signal Permit Drawings: What You Need to Know – 77 (63 live and 14 

on-demand) 

• Roadway Resurfacing and the ADA – 73 (67 live and 6 on-demand) 

• Residential Streets Sidewalk Design and Maintenance Issues – 60 (42 live 

and 18 on-demand) 

• Outdoor Advertising – 59 (52 live and 7 on-demand) 

Build a Better Mousetrap Competition 

On a yearly basis, PennDOT LTAP holds a statewide Build a Better Mousetrap 

Competition. The statewide competition is open to all Pennsylvania municipal 

employees or crew who have designed and built an innovative gadget or 

developed an improved way to do a job. All entries are judged by a committee 

of municipal road employees in accordance with the following criteria: 

• Cost savings/benefits to the community 

• Ingenuity 

• Transferability to others 

• Effectiveness 

The 2023 statewide 1st place winner was London Grove Township, Chester County for its inlet replacement 

tools. This entry was advanced to the National Build a Better Mousetrap Competition to compete for national 

recognition. 

Details on the PennDOT LTAP Build a Better Mousetrap 2023 statewide winner are listed on the following 

page. 

 

 

https://gis.penndot.gov/ltap/Public/WebinarAndDropIns_GenInfo.aspx
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PENNSYLVANIA LTAP  

BUILD A BETTER MOUSETRAP 2023 

WINNER 1ST PLACE 

 

The Challenge 

With infrastructure starting to age, London Grove Township was seeing a significant number of inlet top and 

riser failures in 20 to 30-year-old developments. In many of these cases, the inlet box and associated storm 

water piping was in excellent condition. In one development alone the Township identified the need to replace 

inlet tops and/or risers on over 90 inlets. The Township wanted to limit any curb and roadway repairs beyond 

what was absolutely necessary while attempting to save money as well. The Township quickly realized that it 

needed a solution to lift the inlet tops from the inside as opposed to the traditional lifting methods from the 

outside of the inlet top. The Township attempted to find a commercially available safe solution but could not 

locate anything. 

Source: London Grove Township, Chester County 



   

2022 – 2023 Research Activities Report   35 

 

 

Development and Implementation of the Solution 

The public works crew came up with an idea to develop a lifting mechanism that could lift the inlet from the 

inside in a safe manner. The crew wanted a solution that would allow the inlet top to be rotated during 

installation and would keep it level. While the focus of their immediate needs was lifting "S" tops utilized with 

rolled curbs, they also wanted to make the lifting device compatible with "M" and "C" type tops, which have a 

different center of gravity. A "paper napkin" sketch of the design was created, and the crew worked to create 

the lifter. The crew later identified the need for a simple way to keep debris from falling into the inlet boxes as 

they worked on replacing risers and/or tops. An additional pan was developed to sit inside the inlet, and the 

pan was set up to allow it to be lifted out with debris by a backhoe or excavator and dumped into a dump truck. 

 

Necessary Labor, Equipment, Plans, and Materials 

The project went fairly quickly, and more time was spent brainstorming the design than actually constructing 

the lift. Most of the materials for the project were metal leftovers from other projects. The only material 

purchased specifically for the project was a length of round stock for the lifting pins. In the construction process, 

the Township utilized Metal Inert Gas (MIG) and Stick Welders and a plasma cutter along with basic hand 

tools. 

 

Cost of Implementation 

The majority of the materials for this project were leftover materials from other projects. The only "new" 

materials utilized were four bolts, washers, and nuts from the bolt bins and a piece of round stock for the lifting 

pins. The total cost of the project was under $200. 

 

Benefit to the Community 

Being able to lift the inlets from the inside has allowed the township to replace most inlet tops without the need 

to remove adjacent rolled curb. The Township has also been able to decrease the size of associated asphalt 

repairs. This resulted in significant cost savings in both material and labor. The lift has resulted in a safer 

solution for inlet top installation and has led to less disruptions to vehicular and pedestrian traffic. 
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PENNDOT RESEARCH DIVISION  
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